Local cerebral glucose utilization in hypothermic and hyperthermic rats.
Local rates of glucose utilization in 38 regions of the CNS were measured in conscious, lightly restrained rats during normothermia (rectal temperature, 37.4 +/- 0.1 degrees C, hypothermia (31.8 +/- 0.1 degrees C), and hyperthermia (40.2 +/- 0.3 degrees C). In 34 of the 38 regions examined (the four exceptions being primary auditory nuclei in the lower brainstem), a significant relationship could be demonstrated between the rate of glucose utilization and body temperature. The magnitude of temperature-related alterations in glucose use displayed considerable regional heterogeneity. In hypothermic rats the reductions in glucose use were proportionately most marked (reduced 35-50% from normothermic) in thalamic nuclei, extrapyramidal and motor areas, septohippocampal formation, and some areas of neocortex and white matter; they were least pronounced in anterior hypothalamus (reduced by 13%), habenula (by 16%), and amygdala (by 22%). In hyperthermic rats, significantly increased glucose utilization was observed in only 16 of the 38 areas examined (e.g., hypothalamus, hippocampus, extrapyramidal system, and raphe nucleus), whereas in a number of major areas (such as the neocortex and thalamus) glucose use was minimally altered with hyperthermia. The regional heterogeneity in the alterations in glucose utilization suggests that caution must be exercised in the interpretation of autoradiographic 2-deoxyglucose investigations in which body temperature disturbances occur.